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LAKE MANITOU SEDIMENT REMOVAL PLAN 
FULTON COUNTY, INDIANA 

 
 
1.0 PROJECT DESCRIPTION AND PURPOSE 
The Lake Manitou Sediment Removal Plan was completed in concert with the Lake Manitou 
Property Owners Association (Association). The plan is designed to improve the aesthetics and 
usability of Lake Manitou, which is located along the southern edge of Rochester in Fulton 
County, Indiana (Figure 1). The Association identified six areas for sediment removal and three 
potential dredge material disposal basin locations (Figure 2).   
 

 
Figure 1. General project location map. 
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Figure 2. Prioritized sediment removal locations. 
 
2.0 DESIGN RATIONALE 
The Lake Manitou Association is planning to hydraulically dredge accumulated sediment from 
six locations within Lake Manitou. The areas are prioritized as areas one through six. Table 1 
details the area, depth, and total volume of sediment to be removed from each location. 
Appendix A contains representative photographs of the lake and dredging locations. Sediment 
removal estimates were generated from sediment depth mapping completed by R&R Visual in 
the fall of 2004 and from field estimates conducted by JFNew on November 9, 2004. R&R 
Visual’s sediment depth maps are included in Appendix B. Sediment depths indicate the total 
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depth of organic material and marl and reflect the original lake bottom prior to large scale 
anthropogenic changes to the lake. Dredging volumes were calculated based on measured 
sediment depths and estimated dredging areas.  
 
Table 1. Estimated Area, depth, and volume of sediment removal from Lake Manitou. 
Priority Area Dredging Area 

(acres) 
Dredging Depth 

(feet) 
Dredging Volume 

(cubic yards) 
1 2 2.5 8,000 
2 1 3.0 5,000 
3 6 1.5 14,500 
4 4 2.5 16,000 
5 2 2.5 8,000 
6 5 2.5 20,000 

Total 15 -- 71,500 
 
Sediment depths, as determined by R&R Visual, were field checked using a 2-inch PVC pipe to 
determine the depth of accumulated organic material or silt within each of the target areas. 
During this inspection, individuals measured water depth, accumulated sediment depth, and the 
location of the original lake bottom. Results of this analysis are included in Appendix C. 
Additionally, spot elevation maps of each of the proposed dredging locations are included in 
Appendix D. 
 
In concert with field-checking, sediment samples were inspected for sediment type. At this time, 
attempts to determine the probable origin of sediment material were also made. All sediment to 
be removed from the lake is organic material, such as remnant plant or woody debris, or silt. 
Exact locations of silt and organic material origin could not be determined. It is estimated that 
silt originated from bare ground areas, such as agricultural fields or construction sites, within the 
Lake Manitou watershed, while organic material is composed of dead and decaying in-lake and 
adjacent wetland plant material.  
 
The Association has actively attempted to reduce the flow of sediment from the watershed to 
Lake Manitou. In 1995, a series of sediment traps and baffles were installed along Graham Ditch. 
(Appendix A contains photographs of this series taken during the summer of 2004.) Over the 
past 10 years, the sediment traps have been filled with organic material and silt.  
 
These traps will be cleaned during the next year to facilitate their usefulness. Additionally, the 
Lake Association and the City of Rochester applied for and received funding to complete a 
watershed management plan through the Section 205(j) program. The management planning 
process began during the fall of 2005 and was continuing when this report was completed in July 
2007. 
 
3.0 DESIGN AND CONSTRUCTION SPECIFICS 
 
3.1 Public Input and Landowner Agreements 
The Association identified all potential sediment removal areas and prioritized sediment removal 
locations. The Association held one public meeting on November 18, 2004 to gather input from 
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lake residents. Approximately 150 residents adjacent to the priority dredging areas were 
contracted through the permitting and public notice process. Additionally, maps detailing 
potential sediment removal locations were placed in public restaurants along the lakeshore and 
the local newspaper published an article on the potential dredging locations in December 2004. 
This enabled individuals who missed either public meeting to provide project input. The 
Association contacted individuals owning dredge spoil basin locations and obtained permission 
for the use of their land for dredge spoil dewatering. Copies of signed landowner agreements are 
included in Appendix E. 
 
The final dredging limits were based on feedback during meetings, permitting, and funding 
limitations.   Four areas were hydraulically dredged into three separate temporary dewatering 
basins (Figure 3).  Dredging depths varies among sites and within a particular site.   Dredging 
volume estimates are as follows.  Site 1 in the small bay at the north end of the lake included two 
acres of dredging resulting in approximately 10,000 cubic yards being removed. Site 2 in the 
natural channel at the northwest corner of the lake included 2 acres of dredging and resulted in 
approximately 10,000 cubic yards being removed   Site 3 at the outlet of Graham Ditch included 
two acres of dredging, with approximately 25,000 cubic yards being removed.  Site 4 at the south 
end of the lake included approximately five acres of dredging resulting in the removal of 
approximately 44,000 cubic yards of sediment.   
 
3.2 Sediment Characterization 
Sediment samples were collected from three locations within the lake on November 9, 2004. 
(Specific sites where samples were collected for characterization and analysis are included in 
Appendix C.) Samples were collected using a 2-inch PVC pipe and placed in plastic containers. 
Samples were stored on ice and transported to EIS Analytical Laboratories in South Bend, 
Indiana for analysis.  
 
Analytical results and Indiana Department of Environmental Management (IDEM) ceiling 
concentrations for the land application of solids are listed in Table 2. All of the samples collected 
from the three locations within Lake Manitou are below the IDEM ceiling concentration for the 
application of solid materials to adjacent land. Total arsenic, cadmium, mercury, nickel, 
selenium, and silver were all below the laboratory detection levels. Furthermore, chromium, 
copper, lead, and zinc concentrations were below the median concentration measured in Illinois 
lakes (Kelly and Hite, 1981).  
 
Table 2. Analytical results from sediment samples collected November 9, 2004. 

Parameter Ceiling 
Concentration Limit 

Rain Creek 
outlet 

Graham Ditch 
outlet North Bay 

Total Arsenic 75 mg/kg 10 mg/kg* 10 mg/kg* 10 mg/kg* 
Total Barium -- 33.9 mg/kg 58.2 mg/kg 31.6 mg/kg 
Total Cadmium 85 mg/kg 1 mg/kg* 1 mg/kg* 1 mg/kg* 
Total Chromium -- 3.2 mg/kg 4.6 mg/kg 4.7 mg/kg 
Total Copper 4,300 mg/kg 4.3 mg/kg 4.2 mg/kg 5.0 mg/kg 
Total Lead 840 mg/kg 5.4 mg/kg 5.7 mg/kg 6.1 mg/kg 
Total Mercury 57 mg/kg 0.1 mg/kg* 0.1 mg/kg* 0.1 mg/kg* 
Total Nickel 420 mg/kg 4 mg/kg* 4 mg/kg* 4 mg/kg* 
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Total Selenium 100 mg/kg 10 mg/kg* 10 mg/kg* 10 mg/kg* 
Total Silver -- 1 mg/kg* 1 mg/kg* 1 mg/kg* 
Total Zinc 7,500 mg/kg 16.1 mg/kg 17.4 mg/kg 7.5 mg/kg 
Total Solids -- 15.2% 26.1% 39.1% 
Ammonia-Nitrogen  -- 18 mg/L 1.2 mg/L 1.4 mg/L 

*Method Detection Level 
 
3.3 Permitting 
A Lake Preservation Permit was required from the IDNR since work occurred “lakeward of the 
lake’s legal or average shoreline”.  This permit was applied for in January 2005 and obtained in 
April 2005.  A Clean Water Act Section 401 Water Quality Certification from the Indiana 
Department of Environmental Management (IDEM) and a Section 404 permit from the U.S. 
Army Corps of Engineers (Corps) were required because water from the dredged material was 
returned from the sediment dewatering basins to the lake.  Applications were submitted in early 
January 2005 and permits were obtained in February 2005 (Appendix F).  A modification was 
requested in September 2006 for the additional basins and was granted in October 2006.  
 
3.4 Hydraulic Dredging 
The original plans called for hydraulic dredging from six locations within Lake Manitou.  
Ultimately only four areas were dredged as discussed above. Dredging began after the sediment 
dewatering basin had been constructed and silt fence and dredge material (inlet) and return water 
(outlet) pipes had been installed. Turbidity curtains were proposed and specified in the contracts 
to filter return water; however neither contractor bothered to install them. The Association 
contracted with JFNew to administer the bidding process, monitor project progress, ensure 
timely completion of dredging, and monitor post-dredging contours.  
 
3.5 Dewatering Basins 
Three dewatering basins were ultimately constructed to handle the volume of spoils generated 
from dredging and maintain a maximum pumping distance of less then 5,000 feet (Figure 3).   
None of the three basins were located in the areas proposed in the original plan. Negotiations 
with the individual landowners continued throughout the project even after the signing of the 
original agreements due to misunderstandings or lack of good site information up front. The 
basins all had a minimum depth of six feet.  Temporary seed and silt fences or an erosion control 
equivalents were specified by contract for the dewatering basins to reduce erosion.  The earthen 
berms had minimum slopes of 1.5(H):1(V) on both faces with 6 to 8 foot top widths.   
 
The spoils basins were allowed to dry for two months after following completion of dredging 
before attempting to grade the sites to match the surrounding landscape.  Several weeks were 
needed to level the basins.  The basin sites were reseeded with permanent grasses.    
 
 
4.0 BIDDING REQUIREMENTS, FORMS, AND INFORMATION 
As proposed in the Draft Design Report the Association contracted with JFNew to administer the 
bidding process, monitor project progress, and ensure timely completion of dredging. The 
following describes how the bid process was completed.  The dredging work for Phase 1 was 
divided and bid out separately.  Part 1 included silt fence (or equivalent) installation and 
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dewatering basin construction and removal.  Part 2 included dewatering pipe and sediment 
pumping pipe installation and removal, turbidity curtain installation and removal, and hydraulic 
dredging.  An invitation to bidders was issued via a letter similar to the example included in 
Appendix G. The invitation included specifics regarding the dredging locations and volumes, 
sediment disposal basin locations and construction details, project specifications, and bid return 
deadlines. Design specifics, access to the project site, and basin location modifications were 
discussed at the pre-bid meeting.   Phase 2 work was bid out as a single lump sum contract for 
both dredging and sediment basin construction to prevent some of the problems encountered in 
Phase 1.    
 
5.0 CONSTRUCTION SCHEDULE 
The grant allocation, recreational use of the lake, and contractor scheduling determined the 
project timing. The dredging work was scheduled to begin in September 2005 upon completion 
of the first sediment basin.  The first sediment basin was completed for Phase 1 in September 
2005; however, the dredger did not begin operations until late November 2005 and worked 
through the winter to complete Priority Areas 1 and 2 before pulling his equipment in April 
2006.  The second basin was constructed in December 2005. The same dredger returned in 
December 2007 and remained on the lake into late April 2007 to complete Priority Area 3.   
Phase 2 (Priority Area 4) was proposed to begin in October 2006 but due to delays with the 
construction of the sediment basin (due to landowner concerns) dredging was delayed until 
March 2007 and completed in April 2007.   The basins were torn down and leveled in June and 
early July 2007. 
 
6.0 COST ESTIMATES 
Cost estimates were developed from excavator and dredge contractor estimates. Cost estimates 
are listed in Table 3. Each of the dredging estimates includes mobilization/demobilization costs 
for completing each dredge area separately. Additionally, if dredge material needs to be pumped 
more than 4,000 feet from the dredging location an additional cost of 30% should be added to 
cost estimates listed in Table 3 (Jeff Krevda, personal communication). Costs could be reduced 
by grouping dredging sites together and/or constructing one sediment disposal basin for multiple 
dredging areas. Altogether, dredging the six locations in Lake Manitou and constructing six 
separate sediment disposal basins within 4,000 feet of the dredging sites was estimated to cost 
$776,682. 
 
Table 3. Cost estimates for sediment removal at Lake Manitou. 

Dredging 
Area 

Dredging Cost 
Estimate 

Sediment Disposal 
Basin Cost Estimate 

Construction 
Oversight (20%) Total Cost 

Priority Area 1 $52,600 $29,250 $16,370 $98,220 
Priority Area 2 $30,650 $29,250 $11,980 $71,880 
Priority Area 3 $126,160 $29,250 $31,082 $186,492 
Priority Area 4 $102,930 $29,250 $26,436 $158,616 
Priority Area 5 $52,595 $29,250 $16,369 $98,214 
Priority Area 6 $106,800 $29,250 $27,210 $163,260 

Total Cost $468,735 $175,500 $129,440 $776,682 
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  7.0 SUMMARY 
 
The project to dredge areas of accumulated sediment within select areas of Lake Manitou began 
with the hiring of JFNew in the fall of 2004.  JFNew utilized whole lake mapping of sediments 
by R& R Visual of Rochester and input from lake residents to narrow the scope of the work to 
six areas around the lake.  These six areas included the mouths of the two major drainages: 
Graham Ditch (also known as White Ditch) on the east, and Rain Creek at the south end of the 
lake.  The other four areas included a bay at the north end of the lake, a natural channel on the 
northwest side of the lake, a naturally shallow bay in the southwest corner of the main lake, and a 
natural channel at the outlet of an artificial channel section in the southeast corner of the lake. 
Permit applications were submitted in January of 2005 to the Indiana Department of Natural 
Resources – Division of Water, The US Army Corps of Engineers, and the Indiana Department 
of Environmental Management.   All required permits were received by May 31, 2005 to dredge 
five of the original six areas selected. JFNew was paid $9,600 to develop the dredge plan and 
obtain the permits.     
 
The Association applied for a LARE grant in January 2005 requesting $100,000 to dredge two of 
the five permitted areas.  The LARE program awarded $127,575 to the Lake Manitou 
Association in July 2005 to allow dredging in three areas the first year including the Graham 
Ditch outlet, the bay on the north end of the lake and the natural channel along the northeast 
shoreline that inhibited lake access from the public ramp.   The Lake Manitou Association 
selected Dredging Technologies, Inc. to perform the dredging of the three areas in the fall of 
2005 for a lump sum of $113,368.  EFM Excavating was selected to construct one of the two 
basins required for the three dredging sites for a lump sum of $24,500 and Morris Excavating 
was selected to construct the second basin for a lump sum of $19,800.  The Lake Manitou 
Association paid $9,950 to Direct Line communications to bore a 14-inch pipe under State Road 
14 for access to the second dredge spoil site.  In addition, the Lake Manitou Association 
contracted with JFNew to administer the project and perform inspections for $12,000.  The 
dredging of six acres of lake bottom in three separate areas and the construction and demolition 
of two sediment disposal basins was completed under these contracts in April of 2007 for a total 
cost of $177,218.00 including the cost of the dredge plan.    
 
The Lake Manitou Association applied for an additional LARE grant in January of 2006 and was 
awarded $100,000 to complete their dredging project.  The final area selected for dredging was 
approximately five acres at the south end of the lake near the outlet of Rain Creek.   The contract 
for dredging and construction of a third sediment spoils basin was awarded to Tennant’s 
Industrial Dredging in August of 2006 for $125,000.   JFNew was contracted to administer the 
project and perform construction inspections on an hourly basis and has invoiced the Lake 
Manitou Association approximately $10,000 prior to this report.  There were additional expenses 
paid by the Lake Manitou Association to Morris Excavating to modify the basin at the demand of 
the property owner and to clean up and cap the area of the pipe under State Road 14 from the 
first dredging phase.   The dredging of five acres of lake bottom in phase two, along with the 
construction of the associated basin and incidental expenses was completed for a total cost of 
approximately $133,000 including this final report.    
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FINAL DREDGE AND DREDGE DISPOSAL SITES 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Figure 3: Hydraulic Dredging Locations and Sediment Spoils Basins 
 Lake Manitou Dredging Project 2005-2007 
 Fulton County, Indiana 
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APPENDIX B 
 

SEDIMENT DEPTHS AS MEASURED BY R&R VISUAL 



Appendix B: Sediment Depths as Measured by R&R Visual 
    Lake Manitou 
    Fulton County, Indiana 

 
Scale: 1” = approximately 915’ 
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APPENDIX C 
 

SEDIMENT CHARACTERIZATION AND SAMPLING RESULTS 
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LANDOWNER AGREEMENTS 
 
 

















 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

PROJECT PERMITS 
























